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LIGHTED VISOR

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Patent Application, Ser. No. 61/715,532, filed Oct. 18,
2012, which is hereby incorporated by reference in its
entirety.

BACKGROUND

[0002] 1. Field

[0003] Embodiments of the present invention generally
relate to protective articles and, more particularly, to lighted
visors for use with personal protective equipment (PPE), such
as protective suits.

[0004] 2. Description of the Related Art

[0005] Personal protective equipment, such as suits made
of protective garments, is used for protecting people from a
hazardous environment in various conditions. Depending on
the conditions, protective suits have one or more protective
properties, such as chemical resistance, abrasion resistance,
flexibility, flex cracking resistance, tear resistance, tensile
strength, burst strength, puncture/cut resistance, seam
strength, and resistance to ignition and flammability, and the
like. Moreover, certain suits are used for medical situations,
i.e., to prevent infection from pathogens and exposure to
microbes, bacteria, viruses, and the like. Among various fea-
tures of such protective suits, it is imperative that while wear-
ing the suits, the users can see well in various situations, such
as during fire and rescue, defense and military, police
responses, hazmat, chemical remediation, biological material
remediation, exposure to hazardous gases, and other various
industrial situations. Accordingly, visors for use with such
suits are required to provide protection for the head and neck
of the wearer, while maintaining clear lines-of-sight and
vision.

[0006] Accordingly, materials for visors must be transpar-
ent, which limits the available design options. An additional
problem is that designers often must trade off various chemi-
cal and physical properties when designing visors for protec-
tive suits. For example, visors can become easily scratched,
crazed from exposure to liquid chemicals, gaseous chemicals,
ultraviolet light, and other environmental factors. Unfortu-
nately, no transparent material can capably provide all of
these properties. Further, such suits are often used in low light
conditions and, therefore, providing a light source is impor-
tant. However, it is generally preferable that personnel wear-
ing suits have their hands available for the task athand instead
of having to operate a light source, such as handheld flash-
lights. Past attempts to solve this problem have provided
lights on helmets. However, past solutions are poorly suited
for use due to a lack of space. For example, space around the
head of the wearer is needed to accommodate helmets,
breathing apparatus, face masks, and the like, leaving little
room for lighting equipment.

[0007] Additionally, in past arrangements, lights shine light
onto the surface of the visor, reflecting back into the helmet
and to the eyes of the wearer of such suits, reducing the vision
of the wearer, particularly when the external conditions are
dark. Other past attempts at solving this problem have pro-
vided lights attached to the outside of masks, helmets, and the
like. Such constructions are not favored because the lights can
become mechanically damaged or damaged due to exposure
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to harsh chemicals during use and, additionally, although
suits are, optionally, reusable, in any event, they must be
decontaminated before reuse. Decontamination is typically
performed using harsh chemicals, which can render the light-
ing equipment used as light source non-functional. Also,
because of the enclosed, typically air-tight, nature of protec-
tive suits, fog from perspiration of the wearer often develops
on visors. To date, no solution provides remedies for all
problems associated with a lighted visor for use with protec-
tive suits.

[0008] Therefore, there is a need in the art for a visor having
a light source for use with a protective suit without the pre-
viously mentioned drawbacks.

SUMMARY

[0009] Embodiments of the invention include an apparatus
providing a lighted visor for a protective suit, substantially as
shown in and/or described in connection with at least one of
the figures, as set forth more completely in the claims, is
disclosed. Various advantages, aspects, and novel features of
the present disclosure, as well as details of an exemplary
embodiment thereof, will be more fully understood from the
following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] So that the manner in which the above recited fea-
tures of the present invention can be understood in detail, a
more particular description of the invention, briefly summa-
rized above, may be had by reference to embodiments, some
of which are illustrated in the appended drawings. It is to be
noted, however, that the appended drawings illustrate only
typical embodiments of this invention and are therefore not to
be considered limiting of its scope, for the invention may
admit to other equally effective embodiments. It is to be
understood that elements and features of one embodiment
may be in other embodiments without further recitation. It is
further understood that, where possible, identical reference
numerals have been used to indicate comparable elements
that are common to the figures.

[0011] FIG. 1 depicts a lighted visor within personal pro-
tective equipment, according to embodiments of the present
invention;

[0012] FIG. 2 depicts a lighted visor, according to embodi-
ments of the present invention;

[0013] FIG. 3 depicts a cross section of the lighted visor
taken along the line 3-3 of FIG. 2, according to embodiments
of the invention;

[0014] FIG. 4 depicts a lighted visor according to embodi-
ments of the invention;

[0015] FIG. 5 depicts a cross section of the visor of FIG. 4
taken along line 5-5, according to embodiments of the inven-
tion;

[0016] FIG. 6 depicts a cross section of an alternative
lighted visor, according to one or more embodiments of the
invention;

[0017] FIG. 7 depicts a cross section of an alternative
lighted visor according to one or more embodiments of the
invention; and

[0018] FIG. 8 depicts a method for retrofitting a lighted

visor to a protective suit according to embodiments of the
invention.
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DETAILED DESCRIPTION

[0019] Embodiments in accordance with the present inven-
tion provide a lighted visor, for example, for use with personal
protective equipment, such as encapsulating protective suits,
made from protective garments, such as those disclosed in
U.S. Pat. Nos. 8,247,077 and 8,268,451, which are herein
incorporated by reference in their entireties. Protective suits
can beused, for example, by personnel during emergency, fire
and rescue, medical, industrial, and other safety hazard situ-
ations. Embodiments of the present invention also provide a
lighted visor retrofit kit, and a method for retrofitting the
lighted visor to protective suits. The lighted visor comprises a
conformable light source for use with various protective suits.
[0020] The lighted visor is designed such that the light
source does not obstruct the view of the wearer, and creates no
or negligible obstructions for other items, equipment or body
parts within the protective suit. Further, lighted visors in
accordance with embodiments of the invention are designed
such that light from the light source does not obstruct the view
of the wearer by virtue of reflection from other parts of the
visor, or directly from the light source, into the eyes of the
wearer. Furthermore, embodiments of the invention enhance
visibility for the wearer by providing light while keeping the
wearer’s hands free for work activities.

[0021] FIG. 1 depicts a lighted visor 100 within personal
protective equipment, according to embodiments of the
present invention. Personal protective equipment, such as a
protective suit 102 having the visor 100, is worn, for example,
by aperson 104, wearing additional gear or equipment 106 in
the close proximity to the face of the person 104. The person
104 and the additional gear, such as, for example, face mask
and helmet 106 are internal to the suit 102 and the visor 100.
[0022] The visor 100 is attached to the suit 102 at an attach-
ment area 108, which is along the periphery of the visor 100.
The attachment area 108 provides for attaching visor 100 to
the suit 102, while maintaining compliance with safety stan-
dards required to operate the suit 102. The visor 100 may be
attached to the suit 102 by various attachment means, such as
those known to one of ordinary skill in the art, including but
not limited to, for example, adhesive such as a glue, thermal
seal, and the like. In some embodiments, the attachment
means include VELCRO®, stitches, and attachment means
generally known in the art. According to various embodi-
ments, the visor 100 further comprises a light source 110 for
providing light to enhance the vision of the wearer 104, while
preventing the light generated by the light source 110 to go
directly, or by way of reflection from the visor 100, into the
eyes of the wearer 104, as discussed in further detail below.
The light source 110, such as one or more light emitting
diodes 116 and/or other light sources, is generally disposed
on an interior surface of the visor 100 such that the light
source 110 is internal to the visor 100, for example, on the
same side as the wearer 104. The light source 110 is generally
powered using a power source, such as those generally known
in the art, including but not limited to, a battery (not shown)
disposed within or on the suit 102. Additionally, the light
source 110 is detachable and may be re-applied to the shield
112, so that it need not be subjected to the same decontami-
nation procedures as the rest of shield 112 or suit 102, pro-
viding less wear and allowing an extended life.

[0023] FIG. 2 depicts a lighted visor 100, according to
embodiments of the present invention. The lighted visor 100
comprises a shield 112, a light source 110 disposed internal to
the shield 112, and optionally, a protective removable lens
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114 disposed on the exterior surface of the shield 112. The
light source 110 comprises one or more LEDs 116. Embodi-
ments according to the invention also comprise where the
light source 110 includes a flexible circuit conformable to the
shape of the shield 112. In some embodiments, the light
source 110 is a flexible circuit coupling the one or more LEDs
116. As discussed above, embodiments according to the
invention include wherein the light source 110 is detachable
and re-applied to the shield 112, so that it is not be subjected
to the same decontamination procedures as the rest of shield
112 or suit 102, providing less wear and allowing an extended
life.

[0024] The shield 112 may be made of material suitable for
use in hazardous environments, for example, an impact resis-
tant and/or chemical resistant poly(vinyl chloride), biaxially-
oriented polypropylene, polystyrene, polycarbonate, polym-
ethyl methacrylate (PMMA) or other transparent polymer
and/or ceramics. The shield 112 is generally convex as
observed from outside the suit in which it might be incorpo-
rated. The shield 112 may be of any suitable thickness. For
example, according to several embodiments, the thickness of
the shield 112 varies from about 1 mm to about 10 mm. Also,
the shield 112 may be made in different shapes for incorpo-
ration with different suit designs. For example, in some suits,
the shield 112 may be relatively flat, while in other suits, such
as suits requiring a high degree of peripheral vision, the shield
112 may have a smaller radius of curvature.

[0025] Insomeembodiments, the shield 112 comprises one
or more of a polarized lens or a polarized coating, a tinted
lens, or a coating, for example, to protect the wearer from
bright and/or ultraviolet light, as are known to those of ordi-
nary skill in the art. In at least one embodiment of the inven-
tion, the shield 112 has a thickness of about 2 mm. In some
embodiments, the shield 112 has a multi-layered construction
(not shown). In such embodiments, the shield 112 has a
substantially transparent dual-sided adhesive disposed
between any two shield layers. An additional shield layer (not
shown), optionally of a different material, may provide addi-
tional functionality, increasing the protection for the wearer.

[0026] As discussed above, the visor 100 optionally
includes a removable lens 114, disposed on the outer surface
of the shield 112. The removable lens 114 is a thin, flexible
polymeric film adhered to the shield 112 by means of a
substantially transparent adhesive (not shown) that allows for
easy removal of an article adhered, such as by peeling off the
article, as generally known in the art. According to several
embodiments, the removable lens 114 is made of one of
several different polymeric materials, for example, specific
for various applications, and includes materials having one or
more of chemical resistance properties, such as for polar and
non-polar organic solvents, scratch resistance, anti-static,
anti-reflective, ultraviolet light resistance, anti-fog properties
and the like. Some suitable polymeric materials include poly-
urethanes, acrylics, such as poly(methyl methacrylate), poly
(ethylene terephthalate), polycarbonate, vinyls, such as poly
(vinyl chloride), and the like. In the event that the removable
lens 114 loses suitable transparency, by virtue of being
scratched, crazed from chemicals, or otherwise damaged, the
removable lens 114 can be removed from the shield 112, for
example, by peeling-off. The removal of the removable lens
114 reveals the shield 112, thereby allowing a clearer view for
the person 104. In several embodiments, a new removable
lens may be disposed on the shield 112 after a previous one
has been removed.
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[0027] FIG. 3 depicts a cross section of the lighted visor
100, taken along line 3-3, of FIG. 2, according to embodi-
ments of the invention. The visor 100 comprises the shield
112, the light source 110, such as an LED 116, disposed on the
interior surface of the shield 112, and an optional removable
lens 114 disposed on the exterior surface of the shield 112.
The shield 112 comprises an attachment area 108 along at
least a portion of a periphery of the shield 112. The attach-
ment area 108 is utilized for attaching the visor 100 or shield
112 to the suit 102. The light source 110 comprises a light
emitting device, for example, a flexible circuit of light emit-
ting diodes (LEDs). In some embodiments, alternative light
sources may be used, such as incandescent bulbs or CFLs, as
discussed below. According to some embodiments, an inter-
nal surface 120 of the light source 110 is reflective, and
enhances the light emitted by the light source 110. The light
source 110 further comprises a light barrier 118 preventing,
substantially or completely, the light from the light source
110 from being emitted or reflected into the direction of the
eyes of the person using the visor 100. The light barrier 118 is
generally opaque and, according to some embodiments of the
invention, includes opaque paint, a layer of opaque material
such as an opaque spacer, an opaque casing, and the like.

[0028] Inembodimentsaccording to the invention, the light
source 110 is attached or adhered to the shield 112 by a
permanent or non-permanent adhesive 122 that is substan-
tially transparent and thereby maximizes the light yield from
the light source 110 to a region external to the visor 100, while
maintaining the integrity of the light source 110 with respect
to the shield 112. In some embodiments, the light source 110
is compliant and therefore conformable to the shape of the
shield 112. In other words, in embodiments of the invention,
the light source 110 is flexible so that it may be bent or
otherwise fitted to the shape of the shield 112, when attached
to either the shield 112 or the visor 100. Also, as illustrated,
because of the proximity of the light source 110 to the shield
112, light does not reflect off the shield 112, or removable lens
114, into the eyes of a user. According to embodiments of the
invention, the light source 110 is disposed below the attach-
ment area 108 to avoid obstruction of light being emitted
external to the shield 112, for example, by a portion of the suit
102. As discussed above, embodiments according to the
invention include wherein the light source 110 is detachable
and re-applied to the shield 112, so that it is not be subjected
to the same decontamination procedures as the rest of shield
112 or suit 102, providing less wear and allowing an extended
life.

[0029] According to various embodiments, the light source
110 comprises various light emitting devices For example,
light emitting devices include, without limitation, light emit-
ting diodes (LEDs), compact fluorescent lights (CFLs), ultra-
violet lights, and other light or radiation emitting devices
generally known in the art that are typically compact, lighter,
and have a suitable radiation yield for a particular application.
According to some embodiments of the invention, as dis-
cussed above, the light emitting devices are contained within
a flexible circuit and are conformable to the shape of shields
and/orvisors. According to embodiments of the invention, the
light emitting devices can be used without an external power
source, such as a battery. In such embodiments, the light
emitting device includes a power source internal to the light
emitting device, as is known to persons having ordinary skill
in the art. LEDs and CFLs are particularly useful because of
their low power requirements.
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[0030] Alternately, the visor 100 comprises a light source
110 comprising a plurality of light emitting diodes 116. The
visor 100 comprises the shield 112, having an attachment area
108, upon which the light source 110, disposed on the interior
of'the shield 112, is adhered to the shield 112 by an adhesive
122, for example, wherein the plurality of light emitting
diodes 116 are disposed within a double-sided tape 122,
allowing the LEDs 116 to be conformably disposed on the
shield 112. As stated above, in some embodiments of the
invention, the LED or plurality of LEDs 116 comprise flex-
ible circuits to assist in powering LEDs 116. According to
various embodiments, even where the light source 110 is one
or more LEDs 116, the light source 110 comprises a light
barrier 118. The light barrier 118, includes opaque paint, a
solid layer of opaque material, an opaque casing, and the like,
which provides an opaque layer that completely or substan-
tially prevents light from the light source 110 from shining
directly or reflecting from the visor 100 into the interior of the
visor 100.

[0031] FIG. 4 depicts a lighted visor 500 according to
embodiments of the invention. The visor 500 comprises a
shield 512, an attachment area 508, a light source 510 com-
prising, for example, a flexible strip including a light source
510, of a plurality of LEDs 524 adhered to shield 512 by, for
example, a substantially transparent adhesive, an opaque
spacer 530, alens 532 disposed internal to the shield 512, and,
optionally, a removable lens 514. Embodiments of the inven-
tion include wherein the lens 532 is an antifog lens, as is
discussed below.

[0032] The spacer 530 acts as a gasket, and is disposed by
attachment means, such as adhesives, double sided adhesive
tape, and glues, and the like known to those of skill in the art.
Furthermore, the placement of the light source 510 outside a
vision area 540 formed by the periphery of spacer 530 pre-
vents emitted light from being reflected into the eyes of the
wearer of the visor 500. Moreover, whereas the light source
510 comprises a small profile and is disposed between the
shield 512 and the removable lens 514, additional gear that
the wearer is wearing, such as a mask and helmet, as dis-
cussed above, cannot interfere with the light source 510. As
discussed above, embodiments according to the invention
include wherein the light source 510 is detachable and re-
applied to the shield 512, so that it is not be subjected to the
same decontamination procedures as the rest of shield 512,
providing less wear and allowing an extended life.

[0033] FIG. 5 depicts a cross section of the lighted visor
500 of FIG. 4 taken along line 5-5, according to embodiments
of'the invention. The lens 532 is adhered to the spacer 530, for
example, using an adhesive 534, such as those generally
known in art. The lens 532 is generally flexible and conform-
able to the shape of the shield 512 when disposed on the
spacer 530. As discussed above, having the light source 510
disposed between lens 532 shield 532 prevents additional
equipment (not shown) from interfering with light source
510, allowing the wearer of visor 500 to have an unimpeded
view. In some embodiments of the invention, the lens 532 is
an anti-fog lens and enhances the performance of any visor
disclosed herein by preventing or reducing fogging of'the lens
532, caused by moisture, for example, the wearer’s breath or
perspiration. The lens 532 comprises a substantially transpar-
ent plastic sheet. Some suitable plastic sheet materials include
polyurethanes, acrylics, such as poly(methyl methacrylate),
poly(ethylene terephthalate), polycarbonate, vinyls, such as
poly(vinyl chloride), and the like. The plastic sheet can be
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made to be antifog using antifog agents and treatments known
to those in the art. The agents and/or treatments minimize
surface tension of the plastic sheet, which attenuates or pre-
vents the condensation of water, such as from the breath of a
wearer of the suit. Instead, moisture spreads as an even film
without forming the droplets that cause fogging. Suitable
antifog agents and/or treatments, such as surfactant films,
create a hydrophilic surface on the plastic sheet. The plastic
sheet can be made antifog with internal additives, such as
non-ionic surfactants. In some embodiments, the internal
additives comprise alkoxylated ethers, sorbitan esters, poly-
oxyalkylene fatty acid esters, alkoxylated phenols, mixed
mono-, di-, or triglycerides, fatty acid esters of polyhydroxy
alcohols and other polyalkoxylated compounds. Alternately,
the plastic sheet can be made antifog using a topical coating,
such as cross-linked polymers cured on, for example, a poly
(ethylene terephthalate) film.

[0034] According to embodiments of the invention, the lens
532 includes other properties, such as polarization, for pro-
tection against ultra-violet light as discussed above. The
spacer 530 thus serves multiple purposes, by disposing per-
formance enhancing the lens 532 and providing an obstruc-
tion to light originated from the light source 510 from being
directed to the eyes of the wearer. The light source 510 option-
ally includes the light barrier 528. Additionally, the light
source 510 may be adhered to the lens 532, the spacer 530, or
the shield 512.

[0035] According to some embodiments, the light source
510 comprises a flexible strip comprising LEDs 524, the strip
having the same or a lesser thickness than the spacer 530. In
some embodiments of the invention, the flexible light source
510 traverses the entire periphery of the spacer 530 (light
source along the entire periphery of the spacer 530 not shown)
and therefore includes additional LEDs. Additional LEDs
disposed in such a manner provide additional light, and
because the light source 510 is disposed around the periphery
of the curved shield 512, the light source 510 also increases
the span of illumination, enhancing the wearer’s peripheral
vision.

[0036] FIG. 6 depicts a cross section of a lighted visor 600,
according to one or more embodiments of the invention. The
visor 600 comprises a shield 612, having an attachment area
608, and a light source 610 disposed on the interior of the
shield 612. The light source 610 is adhered to the shield 612
by an adhesive 622, for example, a substantially transparent
adhesive, as described above. The light source 610 comprises
one or more LEDs 624 disposed within a flexible casing 626,
comprising flex circuits (not shown) to assist in powering the
LEDs 624. According to various embodiments, the light
source 610 comprises a light barrier 628. In some embodi-
ments, the light barrier 628 is absent (not shown) because
light generated by the LEDs 624 is not emitted or reflected in
direction of the light barrier 628.

[0037] The visor 600 further comprises a light barrier 630
disposed on the interior surface of the shield 612. The light
barrier 630 is opaque and comprises a compliant material
which is disposed on the shield 612 by an adhesive, such as
those generally known in the art. The light barrier 630, when
disposed, has substantially the same radius of curvature as the
shield 612, and is conformable to shape of the shield 612. In
some embodiments, the light barrier 630 is a spacer 630 that
may comprise silicone or comprise foamed polyurethane,
chloroprene, or nitrile polymeric material or the like. The
spacer 630 extends along the light source 610 on the inner
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surface of the shield 612, and extends inwards (for example,
in the direction of a person who may wear protective suit)
from the shield 612, to obstruct substantially, light emitted by
the light source 610, or such light reflected by any part of the
visor 600, to a wearer of a suit comprising the visor 600. In
several embodiments, the light barrier 630 is positioned to
obstruct such light completely. In embodiments of the inven-
tion, the light barrier 628, a light barrier 630 obstruct light
originating from the light source 610 from being directed
towards a wearer of a suit, for example, the suit 602. As
discussed above, embodiments according to the invention
include wherein the light source 610 is detachable and re-
applied to the shield 612, so that it is not be subjected to the
same decontamination procedures as the rest of shield 612 or
suit 602, providing less wear and allowing an extended life.
[0038] Insomeembodiments of the invention, a spacer 630
is transparent (not shown), for example, the spacer 630 may
be formed of the same material as the shield 612, and in such
embodiments, the downward facing surface of the spacer 630
is made opaque by, for example, painting, surface etching,
and the like.

[0039] FIG. 7 depicts a cross section of an alternative
lighted visor 700 according to one or more embodiments of
the invention. The visor 700 comprises a shield 712, and an
opaque spacer 830 disposed on the interior surface of the
shield 712 by means of an adhesive (not shown). Embodi-
ments according to the invention comprise wherein the shield
712 has antifog properties, as discussed above. In such
embodiments, an additional antifog lens is optional. In
lighted visor 700, linkage element 734 comprises a light
source 710, such as a flexible strip of LEDs as discussed
above, and the spacer 730. The spacer 730 is adhered to a
linkage element 734, for example, by means of adhesive (not
shown), such that the spacer 730 is a gasket in between the
shield 712 and the linkage element 734. The linkage element
734 extends beyond the spacer 730, for example, as illustrated
in an upward direction. At least a portion of the linkage
element 734 that extends beyond the spacer 730 is adhered to
a light source 710 such that the light source 710 is disposed
between the linkage element 734 and the shield 712, and is
supported by the spacer 730. The light source 710 may or may
not be adhered to the spacer 730, however, the spacer 730 is
functional to obstruct light originating from the light source
710 to be emitted or reflected into a wearer’s eyes. Addition-
ally, the light source 710 may be adhered to the shield 712.
[0040] FIG. 8 depicts a method 800 for retrofitting a lighted
visor to a protective suit according to embodiments of the
invention. The method 800 starts at step 802, and proceeds to
step 804 at which point a protective suit having a removable
visor is provided. Embodiments according to the invention
include a fixed visor that is non-detachable from the protec-
tive suit and is, for example, glued permanently to the pro-
tective suit. According to embodiments of the invention, the
visor comprises a shield, for example a shield as discussed
above.

[0041] Method 800 proceeds to step 806 at which point a
conformable light source, for example, a flex circuit of LEDs,
or other light source(s) disclosed herein, is attached to the
inside surface of the shield or the visor. The light source is
attached using, without limitation, adhesives, double sided
adhesive tapes, glues, epoxies, and the like, such that the light
generated is emitted substantially external to the shield. The
method 800 proceeds to step 808 at which the method 800
ends. It is to be noted that some embodiments of the present
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invention may include additional steps. Furthermore, some
steps may be omitted and/or performed in an order differing
from the method described above.

[0042] For example, embodiments of the invention include
the shield having a light barrier or a spacer that obstructs light
originating from the light source from being directed toward
a person wearing the protective suit. According to some
embodiments, a lens is optionally attached to the shield
through the spacer, such as a gasket or foamed material, is
disposed between the shield and the lens. The gasket or
foamed material is attached using without limitation, adhe-
sives, double sided adhesive tapes, glues, epoxies, and the
like. The lens comprises, for example, an anti-fog lens
according to embodiments of the present invention as dis-
closed herein. The spacer is of any suitable thickness, for
example, 0.5-10 mm, that is thicker than the conformable
light source. In some embodiments of the invention, the gas-
ket or foamed material is approximately 3-5 mm. Also, the
spacer is optionally made of any opaque material to prevent
light from being directed internally toward the eyes of the
person wearing the protective suit.

[0043] The drawings and embodiments illustrated herein
are representations, and not intended to provide scale or pre-
cise shape of one or more articles shown. The drawings are
illustrative and alternates or equivalents of such articles will
occur readily to one of ordinary skill in the art, without
departing from the scope and spirit of the present invention.
Therefore, while the foregoing is directed to embodiments of
the invention, other embodiments of the invention may be
devised without departing from the scope thereof, and the
scope thereof is determined by the following claims.

1. A lighted visor, comprising:

a shield having an external surface and an internal surface
opposite the external surface, wherein the internal sur-
face is configured to face a wearer; and

at least one light source disposed on the internal surface of
the shield, wherein the light source is conformable to the
shape of the shield.

2. The lighted visor of claim 1, further comprising a light
barrier disposed on the internal surface of the shield, adjacent
to the light source, wherein the light barrier obstructs sub-
stantially, at least one of the light from the at least one light
source, or reflected light from the at least one light source.

3. The lighted visor of claim 2, wherein the light barrier is
at least one of opaque material, foamed material, metal, poly-
mer, gasket, or glass.

4. The lighted visor of claim 2, wherein the light barrier is
a spacer disposed on the internal surface of the shield, the
spacer disposed adjacent to the at least one light source.

5. The lighted visor of claim 4, wherein the light barrier has
a thickness of about 0.5 mm to about 5 mm.

6. The lighted visor of claim 4, further comprising a lens
disposed on the spacer, the lens disposed internal to the
shield, wherein the spacer and the at least one light source are
disposed between the shield and the lens.
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7. The lighted visor of claim 6, wherein the lens is an
anti-fog lens.

8. Thelighted visor of claim 4, further comprising a linkage
element adhered to the spacer, wherein the light source is
adhered to the linkage element, and wherein the spacer and
the light source are disposed between the shield and the
linkage element.

9. The lighted visor of claim 1, further comprising a remov-
able lens disposed on the external surface of the shield.

10. The lighted visor of claim 1, wherein the shield com-
prises an attachment area to attach the lighted visor to a
protective suit, the attachment area defined along at least a
portion of a periphery of the shield.

11. The lighted visor of claim 1, wherein the at least one
light source comprises a plurality of light emitting devices
disposed outside a vision area formed by a spacer disposed
along at least a portion of the periphery of the shield.

12. The lighted visor of claim 1, wherein the at least one
light source is a light emitting diode (LED).

13. The lighted visor of claim 1, wherein the at least one
light sources is at least one of a flex circuit of LEDs conform-
able to the shape of the shield, a compact fluorescent light
(CFL), or an incandescent bulb.

14. The lighted visor of claim 1, wherein the at least one
light source emits light directed substantially to illuminate a
region external to the shield.

15. A method for retrofitting a protective suit, comprising:

attaching at least one light source on a shield;

disposing a light barrier to at least one of the shield or the

light source; and

attaching the shield having the light source and light barrier

to a protective suit, wherein the light barrier obstructs
substantially, at least one of the light from the at least one
light source or the reflected light from the at least one
light source.

16. The method of claim 15, wherein the light barrier has a
thickness of about 0.5 mm to about 5 mm.

17. The method of claim 15, wherein the light source
comprises an LED.

18. The method of claim 15, wherein the at least one light
source comprises at least one of an incandescent bulb, com-
pact fluorescent light (CFL), or flexible circuit of LEDs, and
wherein the at least one light source is conformable to the
shape of the shield.

19. The method of claim 18 further comprising attaching a
lens to the shield, wherein the lens is at least one of an antifog,
tinted, or polarized lens.

20. The method of claim 17, further comprising attaching a
linkage element to the light barrier, wherein the light source is
adhered to the linkage element, and wherein the light barrier
and the light source are disposed between the shield and the
linkage element.



